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Based on the non-perturbative kinetic theory of electron-positron pair production in vacuum under the
influence of time-dependent electromagnetic fields, we investigate the evolution of quantum entanglement
as characterized by logarithmic negativity [1]. Within the framework of spinor quantum electrodynam-
ics, we analyze various configurations of multi-train laser pulse fields and their impact on entanglement
dynamics. The variation in logarithmic negativity arises due to the external field’s influence and the
distinction between the in- and out-states of the quantum system—features that are indicative of field-
induced phase transitions [2,3]. Our results highlight the entanglement structure emerging in vacuum
fluctuations driven by intense, structured laser fields.
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